MICA/IL-12: A novel bifunctional protein for killer cell activation.
Natural killer (NK) cells have the potential to be effective killers of tumor cells. They are governed by inhibitory and activating receptors such as NKG2D, whose ligands are normally upregulated in cells that are stressed, like cancer cells. Advanced cancer cells, however, have ways to reduce the expression of these ligands, leaving them less detectable by NK cells. Along with these receptors, NK cells also require activating cytokines, such as IL-12. A previous study in our laboratory showed that a fusion protein of the extracellular domain of mouse UL-16 binding protein-like transcript 1 (MULT1E) and mouse interleukin 12 (IL-12) can effectively activate mouse NK cells by in vitro assays and in vivo in animal tumor models. The aim of the present study was to expand the concept of developing a novel bifunctional fusion protein for enhanced NK cell activation to human killer cells. The proposed protein combines the extracellular domain of a human NKG2D ligand, MHC class I polypeptide-related sequence A (MICA) and IL-12. It is hypothesized that when expressed by tumor cells, the protein will activate human NK and other killer cells using the NKG2D receptor, and deliver IL-12 to the NK cells where it can interact with the IL-12R and enhance cytotoxicity. The fusion protein, when expressed by engineered tumor cells, indeed activated NK92 cells as measured by an increase in interferon-γ (IFN-γ) production and an increase in cytotoxicity of tumor cells. The fusion protein was also able to increase the proliferation of human peripheral blood mononuclear cells (PBMCs) and augment their production of IFN-γ. This study along with the data from the previous mouse studies suggest that the MICA/IL-12 bifunctional fusion protein represents an effective activator of killer cells for cancer treatment.